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@ Structure fdr extracting water from a peper web In a papermaidng prooeaa. 



@ A oomposSa structure for extracting water 
from a wet pBp&r web in a papermaidng pro- 
cess. The structure includes a base or substrate 
1 and a layer 2 of water penmeable polymeric 
foam, such as polyurethane foam, is secured to 
a surface of the sub^rate 1 and an outer web 
supporting layer 3 of water permeable 
polymeric material is bonded to the outer sur- 
face of the foam layer 2. The outer polymeric 
layer 3 provides a smooth web supporting sur- 
face having toughness and abrasion resistance. 
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STRUCTURE FOR EXTRACTING WATER FROM A PAPER WEB IN A PAPERMAKINO PROCESS 



Background of the Invention 

A papermaker's felt is used in the press section 
of a papennaking machine to support the paper web 
as the web Is passed through the nip between a pair 
of cooperating press roils to extract water flrom the 0 
web. 

During endless travei of the feit in the press sec- 
tion of the papermadclng machine* the wet>^upporting 
surface of the f^t is normally passed in direct contact 
with one or more uhle boxes or suction baxBS, and 10 
may aiso ride against supporting rails, both of which 
can cause abraskin to the web supporting aurtaoe. 
Additional abrasion can be caused by slippage of the 
Mt, such as slippage between the felt and the paper 
web, slippage bstween the felt and roOs, and slippage I6 
between two felts. Thus the web carrying surface of 
the felt must have a certain flexlbOily and toughness 
to wtthstand this abrasive action. 

In addftlon, the fislt is subjected to aulistantial 
compressive stress as it passes through the nip be- zo 
twaen the prees loUs, and the webeuppcrting eurfaoe 
of the felt must be restetant to the compressive stress 
to prevent tearing or rupture. 

It has been proposed to utilize a pciymeilc foam 
material, such as pdyurethane foam, as a welH»up- 25 
porting component In a felt However, the foam layer. 
If skived to ttiickness. has an oulsr wetMuppMlng 
surface whi^ Is too weak to resist abraston and other 
dynamic forces to which the felt is exposed in the 
papermaking process so that the foam material tends so 
to abrade and tear away In large pieces which are det- 
rimental to the paper machine operation. 

On the other hand. It Is possible to form a 
polymeric foam layer with a relatively thick and rub- 
bery eurfaoe sMn, and while a akin of this type la cap- S5 
aide of resisting abrasion, it lacks the necessary 
permeability to be used as a wet>-eupporting surfoce 
In a papermaker'e feit 

Summary of the Inventton 40 

The Inventkm b dirsoted to a composRe stnicbue, 
such as a papemfiaker's fall; be used In a papermak- 
ing processforextracting watsrfroma wet paperweb. 
In accordance with the invention, the composite struo- 45 
ture Includes a base or eubstrats that can be fonmed 
of natural or eynthetic materlale either In a woven, 
unwoven, or extnided form. 

A layer of water penmable pdymerto foam, such 
as polyurethane foam. Is secured to a eurfaoe of the 90 
substrate, and a thin outer layer of watv permeable 
polynmlc material Is t>onded to the outer aiffface of 
the foam layer. 

The outer layer can be a latex or resin taving s 



thickness generally In the range of 1 to 40 mfls. The 
permeability for the outer layer can be achieved by 
p refo r mi ng a ^eet of the material vtfith a muHlpltoity of 
holes, or the outer layer can take the form of a latax 
or then mo pias t lc film having a natural, ae-foimed por- 
osity. The outer layer provides a flexltde, tough skin 
for the structim which wQl resist abraston and tearing 
during service. 

By p re formi ng holes In the outer wet>^upporting 
iayeTt controlled permeability is otxtained to provide 
num accurate control of the water extraction from the 
paperweb. 

The outer pdymeric layer provklee a smooth web 
supporting eurfaoe whteh wQI not mar the web and 
thus provides a better quality of product 

The controlled porosity of the outer web support- 
k\Q layer aiso reduces t>ack flow through the feit By 
proper sdection of the pore or hole sbee In the outer 
layer, ifow transmission can be limited to as little ae 
vaporwhen pressures are reduced t)elow20 pel, thus 
RdnbidzJf^ baokflowof water Into the web as the web 
aiMJ fait emerge fmn the nip. 

Where a polymeric foam layer is emptoyed as the 
%veb support ab is carried in the eurfaoe layer of the 
cells of the foam, and the eir Is pushed out under the 
paper web as the web and felt are converging In the 
nip whtoh reeulte in "Mowing" of the eheet As the fait 
stnicture of the Invantkm l»8 a relalivetyemooth outer 
surface or akin, there le lees afr carrying capacity, 
thereby mbilmlzhig "blowing" of the paper web. 

Other objects and advantages wQI appear in the 
course of the following desoriptton : 

Description of the Drawtnga 

The drawings illustrate the beat mode preeentty 
contemplated of carrying out the Invention. 
In the drawinge ; 

Fig. 1 1s a transveree eection stowing a felt struc- 
ture In accordance with one example of the Inven- 
tion ;and 

Fig. 2 te a echematie drawing of the method of 
producing the fait stnicture of Rg* 1. 

Description of the Illustrated Emt)odiment 

F|g.1 liuetretes a oomposlte structure to be used 
for euMMTtlng a wet paper web or ^eet in a paper- 
making prooese, and has particular appHcatton as a 
felt In the press eecUon of the papermaking machine. 

As Dhistated In Rg. 1, the etructure bichidee a 
t)ase or substrate 1 and a l^r of waterpermeatde, 
polymeric foam 2 is secured to a surface of the l>ase. 
A thin, flexible, water penneatde Is^er of pdymeric 
matarial 3 la bonded to the outerewfoceof the foam 
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layer 2. 

Substrate 1 can befonmed of eynttietic or natural 
materiala and may oonslst of woven feMCf nonvM>ven 6 
or rendoniy oriented fibrous material, needled batt, or 
non^woven extruded eynthetie mesh. 

F6am layer 2 is prefiarabiy an open or retlculated 
oefl ^mature cxunposed of a muKiplicity of intercon- 
nected cons. The foam layer can be ibrmed of a ma- io 
tertol. such as a polyursthane foam. Alternately, the 
foam layer 2 can be oonstnj^ed as descrltwd in U.S. 
Patent 4,830i905 in which a dosed cell foam is nee- 
dled to the eubstrato 1, the needling eotfrig tonipturs 
the doeed-cell sInicturB to provide porosBy for the iS 
foamic^er. 

The water pemieable outer or sldn layer 3 has a 
thidcness in the range of 1 to 40 mils, and prsfarably 
In the range of 10 to 20 mils. Outer layer 3 can take 
the fonm of a latex or a carosslinicatiie thennoplastic 20 
rssin such as nylon* polyvlnylchioride, acrylic, 
poiyuretiiane or the ilka. 

The water porosity of outsr layer 3 can be pro- 
vided by fomiing a muItipHclly of holes or pores 4, pref- 
erably In a regular patem. in a sheet or film of the 25 
polymeric material. Alternately, certedn films such as 
latex and polyvlnylchtoride. as fbnmed. are water per- 
meable eo that It is not necessaiy to punch or other- 
wise fomt holes in the material. 

It Is also oontsmptetsd that outer layer 3 can take so 
the foim of spun Ixxided synthetic fitters, such as 
polyethylene or polypropylene fibers. 

Outer layer 3 flexft^le and tough ami serves to 
support the paper web as the web Is passed through 
the nip t>etween cooperating prsss rolls. S5 

Fig. 2 rsprssente echematicatly a manner of pro- 
ducing the fisit structure of the Invention. As ehown in 
Fig. 2, a pair of conveyor l>eite 5 and Ofionned of fSBl>- 
rto, plastic, or metal, ere each mounted for endless 
travel on e eeries of roilere 7. As shown In F^. 2. the 40 
lower conveyor belt 5 projecte lieyond the end of the 
upper t>elt6. 

Layers, whtoh can be ki the form cUb sheet or fOm 
of the polymertc material having a multiplicity of pre- 
formed poree or holes. Is fsdHrom a roll or col into the 45 
projecting end of conveyor l>elt 5. A mbclng head 8 is 
located alMve ^ projecting end of Mi 5 and e WqM 
foamable reski, such as poiyuretiiane. Is discharged 
firom head 8 onto the upper surface of the sheet 3. 
After applicatkm of the foamable rssin. the base or so 
eubetrato lie applied tothe upper eurface of the foam* 
able reeki layer 2. The oonipo^ etruchire Is then 
passed between the cooperating lielto 5 end 6. and 
expanston or Ibaming of the ilquM resin will cause the 
foam material to partialiy penetrate into the substrate. 65 
and to firmly bond to t)Oth the sub^rato and the layer 
3. The tieite 5 end 6can t>e heated to «x:elerate reac- 
tion of tlie oomponente of the foamable reski compo- 
sition. 

As an aKemato metluMi. aooatlng of alk|uki ther- 



moplastic resin or latex can be applied to the upper 
surface of a polymeric foam layer which is txmded to 
a eul»trate. and the latex will bond to the intermediate 
foam layer 2. However, this method requkes accurate 
vbco^ control of the rsein or latex ooeting to prevent 
ctogglng of ttie oeOe of the foam vrith ttie lk|idd reeki 
or latex. 

The structure of tiie Inventton has particular use 
as a fsit in the press sectton of a papeimaking 
machkie hi which the wet paper web is supported on 
the outer layer 3. as the paper web passes ttirough the 
nip twtwem a pair of cooperafing prees roils. The 
holee or poree 4 in the outer layer 3 serve to rsguteto 
the water flow through the fsit and it te prefsned that 
the porosis of the outer layer 3 t>e slighfiy less ttian 
the porosity of the foam layer 2 and sulmtrate 1. so 
that the outer layer 3 comprises ths flow controiiing 
component 

Ae the paper web and fdt emerge firom ttie nip 
and the oomprsesive force is rsleaeed. there is a ten- 
dency for water to tie drawn tiack Into the web from 
the felt By proper eeiectton of tlie size of poree 4, 
backfiow of vrater at reduced pressure can tie mini- 
mized or prevented. 

The outer layer 3 has a relatively smooth surftee 
which will not mar the paper web and wBi thus produce 
a more aoeeptabie product 

As the outer layer 3 Is fiexttile and tough, the felt 
etructure is less susoeptilile to etmsion and tearing 
during use, thus proWdlng a longer servtee IHe for the 
felt and oonrespondktgly decreaskig down-time of ttie 
papemaldng machine. 



Cialme 

1. Aetnicturetoeupportapaperwebinapapermak- 
Ing process, comprising a sut>stFBte, a layer of 
water permeatile polymeric foam secured to sakj 
sutistrate. and a tough, flexible, thin cxjter layer of 
water permeaUe polymeric material tKmded to 
eaid foam layer end dteposed to eupport a paper 
web In a papermaking prooees. 

2. The structure of daim 1 , wherein said outsr layer 
has a thickness of 1 to 40 mils. 

3. The etructure of dabn 1 or 2, wherein ttie outer 
layer b oonnposed of a crosslkikaliie ttiennoplas- 
ttereebi. 

4. The etructure of dakn 1 or 2, wherein the outer 
layer is composed of epun t>onded polymeric fil>- 
eie. 

8. The etructure of any one of the atxyve dabne. 
wherein saki outer la^er has a multiplicity <tfporss 
dislrtoutsd bi a regular pattern over ttie eurtsce of 
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the said outer layer. 

6. Ttieetnidiireoranyoneorelalmal to 5, wherein 
said 8ut)8lrale comprises a nsecfled fisibric. 

7. The structure of any one of claims 1 to 5, wherein 
said substrate comprises a woven fabila 

a. The structure of ahy one of claims 1 to 5, wherein 
said substrate comprises extnided synthetic 

IMSltim 



the web and the supporting structure to a com- 
preetive stress. 

5 

17. The method of daim 15, wherein the step of ext- 
racting water from the paper web comprises pas- 
sing the %veb supported on said outer layer 
through the nip between a pair of cooperating 

10 press roils. 

18. Tlie method of daim 16, and induding the steps 
of reieaalr^ the web and the euppofting structure 
from said compressive stress, and selecting the 
penmeablUty of eald outer layer euch that k>adc 
flow of water from ^kt structure to said web on 
release of said oompresalve stress is substan- 
tiaOy prawanted. 



9. The structure any one of the alKSve dalms, whs- is 
rein said foam layer comprtees polyurethane 
fbam tmving a imiltipnci^ of interconnected cdis. 

10. Astructuretosupportapaperwebinapapermak- 

Ing process, comprising a substrate, a laym* of 20 
water permeable polymeric fbam secured to a 
surface of the 8ut»strate and having a plural^ of 
innerconnected ceils, and a flexibte tough outer 
layer of watar permeable pofymeric material t)on- 
ded to said ISoam layer and having a thickness in 2B 
thersngeof 1 tD40miie. 

11. Thestmctureofdaim 10, wherein said outeriayer 
comprises a sheet tiaving a multiplidiy of pores 
extending therethrough. 30 

1Z Thestructureofda{m10or11,whereinthewater 
penmeabSi^ of eald outer \ayBf is less than the 
water pemieabliKy of said foam layer. 

38 

13. The structure of daim 11, wherein said structure 
is a press felt adapted to support a paper web as 
the felt and the web are subjected to a oomprro- 
slve stress to thereby extract waterftom saM web 

and fiow the extracted water through eaid etrw^ 40 
ture. 

14. The structure of daim 13, wherein the pores have 
a size sudi that t»ck flow of water firom raid struo- 

hire to said web on release of said compressive 45 
stress is substantially prevented. 

15. A method of extrecting water firom a wet peper 
web, comprising the steps of Ibrming e webeup- 
porting structure compossd of a bans layer and so 
an outer layer of water permealde polymeric ma- 
terial and an intermediate layer of water penne- 
atiie polymeric fbam material, supporting a wet 
paper web on said outer layer of said structure, 
extradingwatBrfinomthepapervrebeupportedon a 
said outer layer and flowing at least a portton of 

the water through said structure. 
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The method of daim 16, wherein the step of ext- 
racting water from the web Gomprisea subjectirm 
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